The human papillomavirus type 16 E5 oncoprotein synergizes with EGF-receptor signaling to enhance cell cycle progression and the down-regulation of p27(Kip1).
E5 oncoprotein activity from high risk human papillomaviruses (HPVs) is associated with growth factor receptor signaling, but the function of this protein is not well understood. In this study, we investigated the role of HPV-16 E5 on the cell cycle progression during EGF-stimulation. Wild-type and NIH 3T3 cells over-expressing human EGF-receptor were transfected with HPV-16 E5 gene and the cell cycle progression was characterized. This analysis showed that the E5-expressing cells increased DNA synthesis (S-phase) by around 40%. Cell cycle protein analysis of E5-expressing cells showed a reduction in the half-life of p27(Kip1) protein as compared to control cells (18.4 vs. 12.7 h), an effect that was enhanced in EGF-stimulated cells (12.8 vs. 3.6 h). Blockage of EGF-receptor activity abrogated E5 signals as well as p27(Kip1) down-regulation. These results suggest that E5 and the EGF-receptor cooperate to enhance cell cycle entry and progression through regulating p27(Kip1) expression at protein level.